
How useful is pre-Achilles fat pad? 

Ankitkumar H. Patel M.D. 

MSK Fellow 

University of California San Diego 





Pre-Achilles fat pad 

Traditional view: 
Space filler 
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Goals 

o Normal anatomy and biomechanics  

 

o How useful is pre-Achilles fat pad? 

ü Aid in detecting pathology of the posterior aspect of 
the ankle joint 
ÅMass Effect 

ÅObliteration of fat pad 

 

üIllustrate examples of pathology 
 

 



Normal anatomy pre-Achilles fat pad 

Ly J. et.al. AJR, 2004 

Gentle curving borders 



Achilles Tendon 

Calcaneus 

Posterior Recess 
of the Ankle joint 

Flexor hallucis longus MTJ 

Retrocalcaneal Bursa 

Normal anatomy pre-Achilles fat pad 



Normal anatomy pre-Achilles fat pad 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

Theobald P, et al. J Anat, 2006 
Ghazzawi A, et al. J of Orthop Res, 2009 
Rheno R, et al. J Comput Assit Tomogr, 2010 
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Normal anatomy pre-Achilles fat pad 

ÁATR ς anchored to the 
Achilles tendon by fasica 
ŀƴŘ ǊŜǘƛƴŀŎǳƭǳƳ άōŀǎƪŜǘέ 

ÁATR ς neural and vascular 
supplies to Achilles tendon 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

Theobald P, et al. J Anat, 2006 
Ghazzawi A, et al. J of Orthop Res, 2009 
Rheno R, et al. J Comput Assit Tomogr, 2010 



Normal anatomy pre-Achilles fat pad 

ÁFlexor retinaculum 

ÁPeroneal retinaculum 

ÁSuperficial aponeurosis 

ÁDeep aponeurosis 

ÁFascia 

ÁConjoined retinaculum 
and fascia 
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Normal anatomy pre-Achilles fat pad 

ÁFlexor retinaculum 

ÁPeroneal retinaculum 

ÁSuperficial aponeurosis 

ÁDeep aponeurosis 

ÁFascia 

 

ÁConjoined retinaculum 
ŀƴŘ ŦŀǎŎƛŀ άōŀǎƪŜǘέ 
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Normal anatomy pre-Achilles fat pad 

ÁATR ς anchored to the 
Achilles tendon by fasica 
and retinaculum άōŀǎƪŜǘέ 

 
üFlexor retinaculum 

üPeroneal retinaculum 

üSuperficial aponeurosis 

üDeep aponeurosis 

üFascia 

 

üConjoined retinaculum and 
ŦŀǎŎƛŀ άōŀǎƪŜǘέ 

 
Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

Theobald P, et al. J Anat, 2006 
Ghazzawi A, et al. J of Orthop Res, 2009 
Rheno R, et al. J Comput Assit Tomogr, 2010 

Epitenon + Paratenon =  
Peritendon  



Normal anatomy pre-Achilles fat pad 

ÁDeep aponeurosis 
(deep posterior crural 
fascia) ς continuous 
with fibulotalocalcaneal 
ligament 

 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW)  

Peduto A, et al. J Comput Assit Tomogr, 2009 

FTC Ligament function: 
- Unknown 
- Sarrafian: 

Å limit dorsiflexion 
Å Contribute to fibro-

osseous tunnels for 
Peroneal and FHL 
tendons 



Normal anatomy pre-Achilles fat pad 

ÁATR ς anchored to the 
Achilles tendon by fascia 
ŀƴŘ ǊŜǘƛƴŀŎǳƭǳƳ άōŀǎƪŜǘέ 

ÁATR ς neural and vascular 
supplies to Achilles tendon 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

Branches of the 
posterior Tibial and Peroneal arteries 

Theobald P, et al. J Anat, 2006 
Ghazzawi A, et al. J of Orthop Res, 2009 
Rheno R, et al. J Comput Assit Tomogr, 2010 



Normal anatomy pre-Achilles fat pad 

ÁDeep pad (FHL Part) seen 
extending in an inverted J-
shaped (dorsiflexed foot) 
or L-shaped (plantarflexed 
foot) fashion under the 
ATR  

ÁDP fuses with the ATR to form 
the retrocalcaneal protruding 
wedge (PW) 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 
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Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

ATR 

DP 

PW 
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Normal anatomy pre-Achilles fat pad 

ÁRetrocalcaneal protruding 
wedge (PW) is free from all 
connections to the Achilles 
tendon 

ÁSynovial invagination divides 
the PW from the Achilles 
tendon and calcaneus 

ÁFibrosis leading edge 
ÁMeniscal fold of varying length 

between the Achilles tendon 
and calcaneus. It originated 
from the most proximal part of 
the enthesis 
 
 
 

Three parts:  Achilles tendon-related pad (ATR)  
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Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

ATR 

DP 

PW 

Synovial invagination Fibrous tip 
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Normal anatomy pre-Achilles fat pad 

ÁRetrocalcaneal protruding 
wedge (PW) is free from all 
connections to the Achilles 
tendon 

ÁSynovial invagination divides 
the PW from the Achilles 
tendon and calcaneus 

ÁFibrosis leading edge 

ÁMeniscal fold of varying 
length between the Achilles 
tendon and calcaneus. It 
originated from the most 
proximal part of the enthesis 
 
 
 

Three parts:  Achilles tendon-related pad (ATR)  
  Deep pad (DP) 
  Retrocalcaneal protruding wedge (PW) 

ATR 

DP 

PW 

Meniscal Fold 

Theobald P, et al. J Anat, 2006 
Ghazzawi A, et al. J of Orthop Res, 2009 
Rheno R, et al. J Comput Assit Tomogr, 2010 



Biomechanics - pre-Achilles fat pad 

Ankle plantar flexion: 

1. ATR shifts upward 

2. DP moves downward 

3. PW slides over the 
calcaneus into the 
retrocalcaneal bursa 
space (synovial 
invagination)  

 

 

 

ATR 

DP 

PW 
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Biomechanics - pre-Achilles fat pad 

Ankle plantar flexion: 
PW slides over the calcaneus 
into the retrocalcaneal bursa 
space (synovial invagination)  
Mechanism: 
Åmovement is a passive 

consequence of an upward 
displacement of the 
calcaneus 

Åt² ƛǎ ΨǎǳŎƪŜŘΩ όƛΦŜΦ ǇǳƭƭŜŘύ 
into the bursa to minimize 
pressure changes  

Å fat is pushed into the bursa 
by muscle contraction, i.e. 
the muscle belly of FHL 

 
 

 
 

ATR 

DP 

PW 
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Biomechanics - pre-Achilles fat pad 

Ankle plantar flexion: 
PW slides over the calcaneus into 
the retrocalcaneal bursa space 
(synovial invagination)  
Mechanism: 
Åmovement is a passive 

consequence of an upward 
displacement of the calcaneus 

Åt² ƛǎ ΨǎǳŎƪŜŘΩ όƛΦŜΦ ǇǳƭƭŜŘύ ƛƴǘƻ 
the bursa to minimize pressure 
changes  

Å fat is pushed into the bursa by 
muscle contraction, i.e. the 
muscle belly of FHL 

(no wedge motion was recorded 
during the FHL muscle contraction 
per Ghazzawi A, et al. J of Orthop Res 
2009) 
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Biomechanics - pre-Achilles fat pad 
PW slides over the calcaneus into the retrocalcaneal bursa space  

 

 

 

Theobald P, et al. J Anat, 2006 

Neutral Plantar flexion 


